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Effect of isosorbide dinitrate on non-cirrhotic
portal hypertension
D. GHOSH ROY, U. KAUR, Y. K. CHAWLA, K. SINGH, J. B. DILAWARI

ABSTRACf
Amongthe manydrugs includingpropranolol that have been
evaluated for the pharmacological control of portal hyper-
tension, isosorbide dinitrate (ISDN) fulfils the criteria of
patient acceptability, ease of administration and production
of the desired effect.

Forty-three consecutivepatients with uncomplicated non-
cirrhoticportal hypertension (NCPH) caused by extrahepatic
portal venous obstruction (EHO::32) and non-cirrhotic
portal fibrosis (NCPF=l1) were given 20 mg of ISDN
sublinguallyand in the supine position the intrasplenic pulp
pressure (ISPP) was monitored for 10 minutes. The fall in
mean ISPP became significant at 4 minutes in patients with
EHO (p<O.Ol) and at 6 minutes in patients with NCPF
(p<0.05) and continued for the rest of the study. There was
no change in the ISPP of 6 control patients with EHO who
were given a placebo.

The fall in ISPP did not correlate with the basal ISPP, nor
withother parameters suchas age, number of gastrointestinal
bleeds, haemoglobin level, spleen size, premedication,
presenceof large natural portosystemicshunts or obliteration
of varicesby sclerotherapy.

Isosorbide dinitrate may be useful in treating patients
withNCPH.

INTRODUCfION
A major advance in the treatment of portal hypertension
has been the use of pharmacological agents which reduce
portal pressure and prevent bleeding from oesophageal
varices. Portal pressure can be reduced by decreasing the
blood flow and/or vascular resistance within the portal
venoussystem. Vasopressin, somatostatin, and propranolol
reduce splanchnic blood flow' and there has been recent
interest in vasodilators which alter splanchnic blood flow
and reduce hepatic vascular resistance. .

The search is still on for an effective agent that can be
easily administered. A large number of related and non-
related substances have been testedl•2 and at the moment
propranolol seems to be the most preferred single agent
for the control of portal hypertension.>" However, not all
workers accept this' and other drug combinations are also
being evaluated.~lO
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At our centre approximately 60% of the patients have
portal hypertension from non-cirrhotic causes (40%
EHO, 20% NCPF).II In a preliminary study we
demonstrated that propranolol lowers the portal pressure
in patients with NCPF and EHO.12 A review of the
literature revealed that ISDN reduced the portal pressure
in cirrhotic patientss-!' and in portal hypertensive rats."
The available studies have not yielded consistent
results.6.S.15.16

The use of ISDN, which is easily available, inexpensive
and administered by a non-parenteral route has not been
tried in patients with NCPH and we decided to evaluate
its effects on the portal pressure in patients with NCPF
andEHO.

PATIENTS AND METHODS
A total of 49 patients were studied: 38 had EH 0 (of whom
6 patients were controls) and 11had NCPF. The investiga-
tions included the appropriate blood tests, a liver biopsy
and splenoportovenography (SPV). The ISPP was
measured in all patients according to the method of
Atkinson and Sherlock'? but by using an intranule 16
gauge intravenous catheter. The catheter was introduced
under fluoroscopic control and the position of its tip was
confirmed by injecting a small amount of contrast. The
free flow of blood from the catheter was checked prior to
every pressure study and then the catheter was flushed
free of blood using heparinized saline before connecting
it to a pressure recorder. The catheter was flushed with
0.5 to 1.0 ml of heparinized saline between readings and
the mean pressure determined from the pressure tracing
(Siemens mingograph).

After measuring the basal ISPP, 20 mg of ISDN was
given sublingually and the ISPP was recorded at one
minute intervals for 10 minutes. The pulse and blood
pressure (BP) were recorded at 0,5 and 10minutes. In the
control group of 6 patients with EHO, vitamin C (500 mg)
was given sublingually instead of ISD N. At the end of the
10 minute period an SPV was performed by injecting
approximately 40 ml of contrast. IS Premedication with
intravenous diazepam (5 to 10 mg) and pentazocine
(30 mg) was given only to nervous patients. The results
were analysed statistically using the paired Student's 't'
test. The correlation coefficient was used to determine
whether there was a relationship between the change in
pulse and BP with the change in ISPP.

Informed consent was obtained from all patients.
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RESULTS

Clinicalfeatures
The patients with NCPF had larger spleens than those
with EHO. A higher proportion of patients with NCPF
than with EHO also had haemoglobin levels of less than
10g/dl and hypoalbuminaemia (Table I).

Change in ISPP
EHO: The ISPP showed a fall in 27 out of 32 (84%)

patients who had received sublingual ISDN. In 2 patients
there was no change (Fig. 1). A significant fall in mean
ISPP occurred in the 27 patients beginning at 4 minutes
and continued throughout the study (Table II, Fig. 2).
In 19 out of 32 patients (59%) the trough values (fall in
pressure of 3 mmHg or more from the basal value) were
recorded beyond 8 minutes.

NCPF: The ISPP showed a fall in 9 out of 11 (82%)
patients. A significant fall in mean ISPP occurred at
6 minutes and continued until the end of the study (Table
II, Fig. 2). Trough values were recorded in 8 out of II
(73%) patients beyond 8 minutes.

TABLE I. Clinical features of patients

ISDN

EHO
n=32

NCPF
n=l1

Placebo

EHO
n=6

Age
Mean±SD
Range

Sex
M:F

No. of bleeding episodes
Hepatomegaly (em)
(Mean±SD)

Splenomegaly (cm)
(Mean±SD)

Ascites
Large ponosystemic shunts
Obliterated varices
Premedication

Laboratory data
Haemoglobin < 10gldl
Leucocytes <4000/mm3

Platelets <IOO,OOO/mm3

S. bilirubin >1.0mgldl
S. albumin <3.0gldl
S. globulin> 3.Sgldl
AST >20 IU
ALT>ISIU
Alkaline phosphatase
>13KAUor>I40IU

PTI<7S%
HBsAg positive

21.0±8.0
(10-49)

23:9
2.7±2.2

0.4±0.8

6.9±4.S

n('Yo)

2 (6)
7(22)
S(2S)
7(22)

IS (47)
7(22)
6(19)
6(19)
3 (9)
8(2S)
6 (19)
3 (9)

S (16)
3 (9)
2 (6)

32.4±IS.3
(15-S6)

6:S
1.7± 1.8

0.7±1.l·

12.6±7.3

n('Yo)

o (0)
o (0)
4(36)
I (9)

7(64)
4(36)
3(27)

2 (IS)
4(36)
3 (27)
2(18)
2(18)

2(18)
o (0)
I (9)

21.5±8.0
(10-30)

5:1
3.7± 1.5

0.7±1.2

8.2±3.3

n ('Yo)

o (0)
o (0)
o (0)
3(SO)

4(67)
2 (33)
4(67)
1(17)
1(17)
o (0)
o (0)
o (0)

o (0)
o (0)
o (0)
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Placebo group: In 6 patients with EHO who received
placebo (vitamin C 500 mg sublingual) there was no fall in
mean ISPP (Table II).

ISPP v. BP and pulse rate
EHO: There was a significant fall in mean BP at 5

(p<0.05) and 10 minutes (p<O.OOI) and a significant rise
in pulse rate at 5 and 10 minutes (p<O.OOI). There was a
good correlation between the fall in BP at 10minutes and
fall in ISPP at the 1% level of significance. However,
there was no correlation between the fall in BP at 5
minutes, the rise in pulse rate at 5 and 10 minutes and the
fall in ISPP (Table III).

NCPF: The fall in mean BP was significant (p<0.05)
only at 10minutes. The rise in pulse rate was not significant
at 5 or 10 minutes. There was no correlation between the
change in pulse rate or BP with the fall in ISPP (Table III).

Placebo group: There was no significant change in pulse
rate or BP throughout the period of observation.
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FIG I. Basal and trough values of ISPP after administration
of sublingual ISDN

TABLE II. Variation in ISPP (mmHg) of various groups after
administration of ISDN or placebo (mean±SD)

Period after
administration

ISDN Placebo

EHO
n=32

EHO
n=6

NCPF
n=l1

Basal
1minute
2 minutes
3
4
S
6
7
S
9

10

29±4.6
29±S.7
28±6.2
2S±6.0
27±6.6··
27±5.8··
26±6.3··
26±6.3"·
2S±6.1···
24±6.0···
24±6,3'"

33±3.4
34±2.6
33±4.3
32±S.4
32±4.6
32±4.7
31±S.2·
30±6.3·
28±7.7·
2S±7.6··
27±S.2··

2S±6.3
29±7.1
30±S.1
29±8.2
29±7.4
2S±7.S
27±6.4
27±6.7
27±S.9
27±6.8
27±6.5

• p<O.05, •• p<O.OI, ••• p<O.OOI
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TABLE III. Correlation of change in ISPP with change in blood
pressure (BP) and pulse rate

ISPP(mmHg) BP(mmHg) Pulse(rate/min)
mean±SD mean±SD mean±SD

EHO
Basal (n=32)
Smin(n=23)
IOmin(n=27)

NCPF
81581 (n=11)
Smin(n=S)
IOmin(n=9)

29±4.6
27±S.S
24±6.0·

91±7.S
86±9.S
84±9.4·

88±13.S
lOO±16.1
lOl±17.S

33±3.4
32±4.7
27±S.2

86± 11.3

86±lO.S
83±13.0

78±11.4

88±17.9
Sl±IS.O

• Correlation It 1% level of significance between ISPP and BP

Other measurements
EHO: Premedication, large natural portosystemic

shunts, and obliteration of varices following sclerotherapy
had no influence on the extent to which ISPP fell.

NCPF: None of the patients had a natural portosystemic
shunt, one had received premedication and the ISPP did
not change in this patient. Four patients had had their
varices obliterated by sclerotherapy, but there was no
difference in the fall in ISPP between these patients and
those in whom the varices were not obliterated.

In both EHO and NCPF groups there was no correlation
between the change in ISPP with age, number of bleeds,
haemoglobin level and splenic size.

Placebo group: None of these patients had a large
natural portosystemic shunt or completely obliterated
varices. There was no change in ISPP in 3 of the patients
whohad received premedication.

After ISDN no patient in any group experienced major
side-effects.

DISCUSSION
A significant fall in mean ISPP was demonstrated in
patientswith EHO and NCPF following administration of
sublingual ISDN. However, it was only in patients with
EHO that the fall in systemic BP correlated with the fall
inISPP at 10minutes. Alterations in the pulse rate did not
correlate with the fall in ISPP in patients with EHO or'
NCPF. In these patients the fall in ISPP occurred at 4 and
6 minutes respectively and continued during the observa-
tionperiod up to 10minutes. This observation is consistent
withthe peak effect of sublingual ISDN, which occurs at
6 minutes.19

The basal ISPP recorded in patients with NCPF was
higherthan in patients with EHO (Fig. 2), yet the slope of
thefallin ISPP was comparable in both groups of patients.
It is worth noting, that only at 10 minutes was there an
overlap of the recorded pressure. Therefore the basal
valuehad no role in the fall of ISPP.

The measured ISPP is the net result of an interplay of
several factors. These include total hepatic blood flow
(THBF)which is the sum of the portal venous blood flow
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FIG 2. Fall in ISPP from basal through 10 minutes after
sublingual administration of ISDN.

and hepatic arterial blood flow, the corrected sinusoidal
pressure (CSP) being the difference between the wedged
and free hepatic venous pressure, and the resistance
to blood flow in the liver, portal vein, splenic vein and
collaterals.w-"

Measurement of ISPP has long been used as a method
for the measurement of portal pressure.17•22 It is safe,
quick, can be repeated at reasonable intervals and does
not require special training. It correlates well with direct
measurement of portal pressure in intrahepatic portal
hypertension.P An additional advantage is that it reflects
the pressure in the important gastrosplenic segment of the
portal system in patients with EHO 24 where direct
measurement of portal venous pressure isoften not possible
because of portal vein block. However, on theoretical
grounds, direct measurement of intravariceal pressure
would seem to be the most appropriate method to
evaluate reduction in oesophageal variceal flow. 2S In spite
of the many variables that influence ISPP it probably
reflects the net outcome of the haemodynamic alterations
in the hepatoportal venous system in NCPH24.26and we
have found it a very useful tool.

Portal pressure has been shown to be very stable under
anaesthesia. In fact, patients undergoing anaesthesia
and abdominal surgery have the same portal p'ressure
as those who are awake and supine.P It is not surprising,
therefore, that in the present study premedication did not
influence the ISPP. The presence of natural large porto-
systemic shunts and successful obliteration of
oesophageal varices by sclerotherapy also did not show
any correlation with the change in ISPP. The other nega-
tive correlates were age of the patient, number of bleeds,
haemoglobin level and spleen size.

A direct comparison of the results of various studies
may not be justified because the patients in the present
study were not cirrhotics and the dose of ISDN used was
larger. In addition it is only in one recent study that inves-
tigators have measured response by ISPP.28

Leier et al.ls studied the effect of ISDN (20 mg orally)
alone and combined with hydrallazine (75 mg orally), on
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central and regional haemodynamics in 8 patients with
low cardiac output failure. ISDN did not alter renal,
hepatic or limb blood flow, although there was a 6%
increase in cardiac output (p>0.05 at 30 minutes). ISDN
did not alter the changes in central, renal or limb blood
flow produced by hydrallazine alone. Neither ISDN alone
nor in combination altered hepatic blood flow.

Dawson et al.16 concluded that ISDN was of no value-in
treating portal hypertension in cirrhotics because 5 mg of
intraduodenal ISDN failed to produce a fall in the wedge
hepatic pressure or oesophageal variceal pressure despite
a profound fall in arterial systolic pressure.

On the other hand, in cirrhotics ISDN (5 mg sublingual)
reduced mean arterial pressure, mean pulmonary artery
wedge pressure, oxygen delivery to the tissues and portal
pressure (by 21%).8 In combination with vasopressin,
portal pressure was reduced further to 37%, but the
cardiac indices were adversely affected. The fall in portal
pressure most probably resulted from the fall in cardiac
output.

Zoli et al. ,6 using echo-doppler in 8 cirrhotic patients
following 5 mg of sublingual ISDN showed no change in
portal vein calibre while the blood velocity and flow were
reduced in spite of a mild increase in the heart rate. Again
in patients with cirrhosis, Navasa et al. ,29 demonstrated a
reduction in portal pressure by isosorbide-5-mononitrate,
a metabolite of ISDN. However, Bhatia et al.28 studying
the effect of ISDN, 10 mg sublingually on ISPP over a 20
minute period in 5 cirrhotics as well as 8 patients with
NCPH (NCPF 6, congenital hepatic fibrosis 2) found that
there was a significant fall in ISPP, which was initially
accompanied by adverse haemodynamic effects.

ISDN is a powerful venodilator, and reduces venous
return and cardiac output. In addition, ISDN may
decrease splanchnic inflow by baroreceptor-mediated
reflex splanchnic vasoconstriction. Reduction in porto-
collateral blood flow because of reduced hepatoportal
vascular resistance results in an increase in hepatic blood
f1ow.29

Like other organic nitrates ISDN leads to the formation
of reactive free nitric oxide radicals which activate guanylate
cyclase. A cyclic GMP-dependent protein kinase is then
stimulated which leads to alteration of phosphorylation of
smooth muscle proteins and, eventually, to dephosphory-
lation of the light chain of myosin and relaxation. 19

Though it has been possible to demonstrate the desired
effect of ISDN on ISPP in this 'acute' study, it would be
premature to conclude that ISDN as a single agent could
be recommended as a mode of therapy for NCPH. The
following queries need to be addressed: Will this effect
persist beyond 20 minutes? Would oral administration
produce the desired effect without side-effects? What is
the long term effect of ISDN on portal pressure and
gastrointestinal bleeding in NCPH? Is there a rebound
phenomenon after sudden withdrawal of ISDN?

Our results show that isosorbide dinitrate in a dose of
20 mg sublingual significantly reduces ISPP at 4 and
6 minutes in patients with EHO and NCPF respectively.
The fall in ISPP was sustained and at the end of 10minutes
the portal pressure was found to have dropped by 15% in
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EHO and 20% in NCPF. A correlation ofthe fall in blood
pressure and ISPP was demonstrable only in patients with
EHO at 10 minutes.
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Clinical manifestations of Bancroftian filariasis in relation
to microfilaraemia and diethylcarbamazine therapy
S. P. PANI, A. SRIVIDYA, P. K. RAJAGOPALAN

ABSTRACT
We studied the clinical manifestations of Bancroftian
filariasis in relation to microfilaraemia and diethylcarba-
mazine (DEC) therapy in three groups of individuals
in Pondicherry. In 3170 persons examined in a door-to-
door survey (Group I). the prevalence of disease was found
to be independent of microfilaria (mf) status (the disease
rate was 13.4% in mf carriers and 13.6% in amicrofilaraemic
persons). There was no association between the occurrence
of disease (and individual manifestations). and mf status and
its intensity in 1103 mf carriers examined in the filariasis
clinic (Group II). Clinical manifestations, however, were age
and sex dependent in Group II. Change in mf status in a five-
year period (1981 to 1986) with and without DEC therapy did
not influence the clinical manifestations in 1024 individuals
(Group III). Though the disease rate in mf carriers who
discontinued DEC (22.2%) and in those who completed one
course of DEC (14.8%) was higher than those who did not
receive DEC (10.6%), statistical analysis did not show any
significant difference between the groups. The study con-
firms that the dynamics of infection and filarial disease are
complex, and other associated factors need to be investigated.
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INTRODUCTION
Lymphatic filariasis is a major public health problem in
India. I Several gaps still exist in our understanding of its
natural history and its relation to microfilaraemia and
clinical disease. 2.3 The dynamics of infection and filarial
disease are complex. 4 The appearance of clinical manifes-
tations is a slow process and most microfilaraemic persons
are asymptomatic while many symptomatic individuals
are amlcrofilaraemic.P As a result, in any stable endemic
area only a minority of the affected population is both mf
and disease positive. Therefore, a longitudinal follow up
of the population is required which, besides being time
consuming and difficult, poses ethical problems as mf
carriers once detected need to be treated. In the absence
of uniform criteria for clinical diagnosis, the comparison
of results between studies is difficult. Studies of mf
carriers which have included cases with lymphadenopathy
(which may be due to several causes other than filariasis)
without any other associated filarial symptoms have
reported high disease rates of up to 94%.6.7 Geographical
variations in the clinical picture also occur+? and the long
term effects of DEC on disease status are not clear. to We
report the results of detailed analyses on the relationship
of microfilaraemia with disease status, and also the
occurrence of disease in relation to long term changes in
mf status and DEC therapy.


